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INTRODUCTION:  Although  diverticular  disease  of the  colon  is frequent,  perforated  diverticulitis  causing
subcutaneous  emphysema  is a  uncommon  entity.  We  wish  to  present  this  extremely  rare  case  of  perfo-
rated  colonic  diverticulum  in  the  subcutaneous  tissue,  which  is the ﬁrst one  that we  have  encountered
in  our practice,  along  with  the  accompanying  diagnostic  and  therapeutic  issues  and  a review  of  the
literature.
PRESENTATION  OF  CASE:  We  report  the  case  of an 83-year-old  man  who  admitted  to the  emergency  room
due to an abdominal  subcutaneous  emphysema.  Physical  examination  revealed  a severe  subcutaneous
emphysema  especially  in  the left  iliac fossa  and  abdominal  pain.  An  urgent  contrast  enhanced  abdominal
CT  scan  showed  multiple  diverticula  in the  sigmoid  colon  and  multiple  air bubbles  in the  subcutaneous
tissue.  The  exploratory  laparotomy  identiﬁed  a perforation  of  diverticular  in  subcutaneous  tissue.  Forty
centimeters  of colon  were  resected.  The  subcutaneous  emphysema  resolved  without  speciﬁc  treatment.
The  postoperative  period  was  uncomplicated.
DISCUSSION:  Subcutaneous  emphysema  of  anterior  abdomen  wall  is  an  obvious  physical  sign but its  etiol-
ogy  is complex  to determine  and  may  be  potentially  lethal.  The  pathophysiological  mechanism  involved
is  the  emergence  of  a pressure  gradient  between  the  peritoneum  and  surrounding  structures,  causing
rupture  of the  anterior  abdominal  wall,  allowing  gas  from  a perforation  to diffuse  along  tissue  planes.
CONCLUSION:  This  physical  sign  may  be of  especial  value  in  elderly  patient  groups  amongst  whom  per-
foration  may  be  less  clinically  obvious.  General  surgeons  should  bear  in  mind  this  rare  complication  of
colonic  diverticulosis.
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. Introduction
Although diverticular disease of the colon is frequent, perforated
iverticulitis causing subcutaneous emphysema is an uncommon
ntity. Colonic diverticulosis is characterized by herniation of
ucosa and submucosa through the muscular layer of the colon
all. Subcutaneous emphysema is an obvious physical sign but its
tiology is complex to determine.1 The perforation of the colonic
iverticulum can be fatal. We  wish to present this extremely rare
ase of perforated colonic diverticulum in the subcutaneous tissue,
hich is the ﬁrst one that we have encountered in our practice,
long with the accompanying diagnostic and therapeutic issues and
 review of the literature.
∗ Corresponding author at: Department of General Surgery, CHU Hospital, Jean
onnet University, Avenue Albert Raimond, 42270 Saint Etienne,
rance. Tel.: +33 06 13 59 19 71.
E-mail address: Radwankassir42@hotmail.Fr (R. Kassir).
ttp://dx.doi.org/10.1016/j.ijscr.2014.11.011
210-2612/© 2014 Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is a
icenses/by-nc-nd/3.0/).vier  Ltd.  on  behalf  of Surgical  Associates  Ltd.  This  is an  open  access  article
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
2. Presentation of case
We  report the case of an 83-year-old man  who  admitted to the
emergency room due to an abdominal subcutaneous emphysema.
Her medical history included appendectomy, cholecystectomy,
chronic pancreatitis, silicosis and Alzheimer’s disease. He had
abdominal pain, fatigue and fever. Physical examination revealed
a severe subcutaneous emphysema especially in the left iliac fossa
and abdominal pain. We  noted a persistent inﬂammatory syndrome
with hyperleukocytosis. An urgent contrast enhanced abdominal
CT scan showed multiple diverticula in the sigmoid colon and mul-
tiple air bubbles in the subcutaneous tissue especially in the left
iliac fossa (Figs. 1 and 2).
The sigmoid colon was  perforated causing subcutaneous
emphysema and an emergent laparotomy was  performed. A mid-
line incision was made. The exploratory laparotomy revealed the
presence of multiple diverticula of the sigmoid colon and iden-
tiﬁed a multiple perforation in subcutaneous tissue. We  did not
perform a peroperative pathological study. Forty centimeters of
n open access article under the CC BY-NC-ND license (http://creativecommons.org/
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igs. 1 and 2. Abdominal CT scan revealed a multiple diverticula of the sigmoid
olon. Findings are suggestive of perforated diverticulitis (1) causing subcutaneous
mphysema and free gas in the tissue of the anterior abdominal wall (2).
olon were resected, followed by peritoneal lavage with saline solu-
ion and drainage. The perforation of the anterior abdominal wall
as closed with an absorbable suture and a colostomy was per-
ormed. A colostomy was performed. In postoperative period, the
atient remained asymptomatic with an antibiotic (Augmentin).
he subcutaneous emphysema resolved without speciﬁc treat-
ent. The postoperative period was uncomplicated. The patient
olerated the procedure and discharged on the 9th postoperative
ay. Histopathology report conﬁrmed a multiple diverticula of the
igmoid colon. He was asymptomatic after 5 month of follow-up
no damage or hernia occurred).
. Discussion
Colonic diverticulosis is a common disease of the aging popula-
ion of the Western world. The prevalence of diverticular disease
anges from 65% of those aged 85 years, 30% of those aged 60 years
nd in less than 5% in those aged 40 year.2
The subcutaneous emphysema is a rare but recognized man-
festation of intra-abdominal pathology. Henry D.I. De’Ath et al.
escribed the case of a case of a sigmoid perforation presenting
s a pneumoscrotum with progressive surgical emphysema. There
re many causes of gas in the subcutaneous tissues: trauma, iatro-
enic (high and low endoscopy),3,4 infectious (necrotizing fasciitis,
ournier gangrene, etc.), fecaloma.5,6 One should consider the
espiratory tract (pneumothorax, bronchial ﬁstula chest radiograph
hould be performed to look for a pneumothorax.7The etiopathogenesis of colonic diverticulosis is unclear,
lthough the current hypothesis focuses (predisposing factor) on
bnormalities in the smooth muscle and on high intraluminal
ressures. There are three types of microscopic abnormalities:PEN  ACCESS
ery Case Reports 5 (2014) 1190–1192 1191
1/visceral neuropathy = axonal and neuronal degeneration. 2/vis-
ceral myopathy = ﬁbrosis and degenerated smooth muscle cells.
3/progressive systemic sclerosis = ﬁbrosis and decreased numbers
of normal muscle cells. The causes of diverticular perforation are: an
acute necrotizing inﬂammatory (82%), a foreign body (6%) or blunt
trauma to the abdominal wall (12%). In our case, the mechanism
responsible for diverticular perforation is difﬁcult to identify.
We have reported our experience in the management of a
patient with perforated diverticulitis, whose main physical sign
was subcutaneous emphysema of abdomen. Subcutaneous emphy-
sema is an obvious physical sign but its etiology is complex to
determine and may  be potentially lethal.1 In our case, the patho-
physiological mechanism involved is the emergence of a pressure
gradient between the peritoneum and surrounding structures,
causing rupture of the anterior abdominal wall with subsequent
dissection of the abdominal muscles sheath and inﬁltration of the
pneumoperitoneum in subcutaneous tissue. This rupture of the
anterior abdominal wall allows gas from a perforation to diffuse
along tissue planes.8
Diagnosis is often delayed because clinical symptoms are not
speciﬁc and the diagnosis is performed mainly by imaging stud-
ies. In our case, the patient had abdominal pain, fatigue and fever.
A delayed diagnosis can be fatal, because perforation is associ-
ated with a high mortality. Abdominal CT is the diagnostic tool
of choice even if it’s not possible to identify all colonic divertic-
ula. Computed tomography is useful to suggest this diagnosis, to
estimate the extend of the inﬂammatory reaction, and to exclude
other causes of acute abdominal pain. Martí de Gracia et al. con-
cluded that “radiologists must be aware of abnormal gas in soft
tissue because it may  be the main or unique sign leading to an
underlying pathology, which can be lethal”.9 In our case, abdomi-
nal CT scan showed multiple diverticula in the sigmoid colon and
multiple air bubbles in the subcutaneous tissue especially in the left
iliac fossa. The risk of infection associated with the dissemination
of subcutaneous emphysema is poorly documented and justiﬁes a
monitoring of this physical sign.
4. Conclusion
Although the incidence of perforated colonic diverticulum in the
subcutaneous tissue is extremely low, surgeons should be aware of
the existence of this kind of atypical presentation of colonic diver-
ticulitis.
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Key learning points
• General surgeons should bear in mind this extremely rare presentation of colonic diverticulitis.
• Subcutaneous emphysema is an obvious physical sign but its etiology is complex to determine.
• The risk of infection associated with the dissemination of subcutaneous emphysema is poorly documented and justiﬁes
a monitoring of this physical sign.
• The unusual presentation of the subcutaneous emphysema prompted us to do a diagnostic laparoscopy ﬁrst.
• A delayed diagnosis can be fatal, because perforation is associated with a high mortality in up to 40% of patients.
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